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DESIGN ANALYSIS

ENERGY DISSIPATOR FACILITIES AND RIPRAP REPAIR

COY GLEN AND CAYUGA INLET

ITHACA, NEW YORK

CONTRACT NO. DACW49-75-C-0052

WORK ORDER NO. 1

SCOPE & GENERAL RECOMMENDATIONS

The design analysis for this project provides detailed designs in

four sections for the following items.

(" i. Two hydraulic drop structures and attached wingwalls on Coy Glen.

2. Soils and foundation analysis for the above structures and

cantiliver sheet pile wingwall alternates for the two drop structures.

3. Riprap repair for the section in Cayuga Channel between the

Lehigh Valley Railroad bridge and the drop structure at Station 160+00.

4. Dynamic water loads on the drop structure and hydraulic design

for Coy Glen by the Buffalo District.
4

The design considered two types of wingwalls. The factor of safety

in bearing for the concrete wingwalls is not considered adequate and the

more conservative steel sheet pile wingwalls are recommended.

1. DROP STRUCTURE DESIGN

1.1 This design is for the two drop structures and concrete canti-

lever wingwalls of Coy Glen.



1.2 The design of the drop structures was for two limiting loading

conditions: (a) no flow (empty) with saturated soil; and (b) design

flow with dynamic hydraulic impact. The hydraulic loads are based on

a 50-year design flow.

1.3 The walls for the drop structure are designed for an at-rest

earth pressure plus water pressure. Calculations for the wall design

are on Sheets S-4 to 20.

1.4 At-rest lateral earth pressure plus water pressure was used for

the design of the end sills. The calculations are on Sheets S-21 to 28.

1.5 The baffle flocks in the bottom of the drop structures have been

designed for a horizontal hydraulic dynamic force of 3,000 pounds each.

The calculations are on Sheet S-29.

1.6 The bottom slab of the drop structures has been designed for

normal dead load plus a vertical hydraulic dynamic load of 1,630 p.s.f.

over a five-foot by 15-foot area. It was also checked against uplift

from ground water pressure. The calculations are on Sheets S-30 to 42.

1.7 The wingwalls for the drop structure were designed for an active

earth pressure plus water pressure. Three wall heights were designed, one

for the downstream end of the structures and two for the upstream end of

the structures. For the latter two wall designs one is founded at the

same level as the drop structure and the other is founded five feet above

this level. Calculations are on Sheets S-43 to 58.

2



1.8 Detailed plans, elevations, sections and construction procedures

have been developed for the drop structure and the concrete cantilever

wingwall alternates. These data are given on Sheets S-59 to 66.

3 I
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001 'm's$N RATiO - 0-15.
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L

SQUARE\0'V
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CUKVSS POP flmt) 0
5.1A. IN BOTH DICTIONS
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SLABS SPANNING IN TWO )IRECIIONS1_.

Notation.- TIhe symbols used in the follnuing andI in Tables 3. 39. 4t. V2 ard .13 arc as
fc,!1-%.n (T he cortrsporlding synihols used in Bt.S. Code No. ii.1, %%1 ec ii itent. aic given

!in %%.kets.) The sym Ixls used in Tables 40 and 44 JTr givein ini 1kw rC-.-ctiVC tabtles.
11 - total load (lb.) on the slab and equal to wLaLL for a completely-loaded panel, and

Ilia. to u for a partially-loaded panel; w - uniformly-distributed load (lb. per sq. ft)

Lo(Q~ and LL(ly) - short and long spans (ft.) respectively, A Lt
F-8

MoI and ML -maximum bending moments at the midepan of the short and long spans
repcieyMBA and MBC - bending moments at supports A and C respectively of the

hi shor span; MLD and Mir, the bending moments at supports D and L respectiv-ely of the
long span. Bending moments are ins ft.-lb. per foot width.*. -

0 KB and .WL - bending-moment reduction factors for short and lung spans respectively,
corners not held down; Ka' and Xi,' - corresponding factors with corners held down.

-B(- 6) and *%-A()' coefficients for positive bending moments on short and

long snaps respectively, with corners held down; in8' and Il' - corresponding coefficients for

g ~negative bending moments. im(- at.) and m-[- ~y) coefficients for positive

U bending moments on short and long spans respectively with corners not held down.
Rectangular Panels Freely Supported along~ All Edges with Unilormly-distri-

buted Load.-For a rectangular panel that is freely supported along all four edges in sucht a manner that the corners are free to lift, the Grashof and Rankine method is applicable

and the bending moment reduction coefficients are KRe and Kf - i- Ka. The

2 midspan bending moments per foot width MR and Mr. are calculated from the formule in
E Table 38. The usual l1mit of application of this method is when the length of the panel is

equal to twice the breadth, that is when k -=2. Beyond this limit the slab is considered
to span across the short span only, the bending moment per foot width then being --

For the condition " corners not held down ", the bending-moment coefficients in the
Id B.S. Code correspond to mojo and mjo in Table 39.

In cases near the limit Of h - 2, it is necessary to ensure that the amount of reinforcement -.. ... -

in the long direction is not less than the minimum amount of distribution bars required.
For panels that are freely supported along all four edges but with the corners prevented

from lifting, the corresponding coefficients K',r and K'ji in Table 38 conform to a more exact
analysis but with Poisson's ratio equal to zero.

The bending moments at midspan based on Dr. Marus's method are tbe mldspan bending
moments calculated by the Grambof and Rankin* method multiplied by a factor C; for a slab

freely~~~~ ~ ~ ~ supote +ln A')ou'dgsC the midspan bending moments

per fotwdhaeM,. - ___ and Mi, m -

The resultant bending momets by the method of Dr. Mlarcus and the exact theory
(with Poisson's ratio equal to zero) are almost identical. If Poisson's ratio is assumed to be

MI. - !! _" O. is + Alternatively the appropriate coefficients can be obtained

from the curves in TOWl 42 for -- - v- - ifor a slab completely covered with a load of

crepnd to me5 and WUL In the top left-hand comner in Table 39.
Ff~nuarPanels Fixed along Four Sides with Uniformly -distributed Load.-

If a panel is completely fied along all four sides, the bending moments are as follows.

Short span: Midspan Mo - + 0'8MBA; Support MBA - K'wL
inteuty=~yThe endng-omet coffi~ens ES Coe t~s

Long span: Midspan ML - + OS8MLD; support MLD) - K' X, -

where Ka, and K'& are as in Tab/a 38. (See also B.S.-code method on page 2o8.)
(Continued on paeg O.)
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UNIFORMLY-DISTRH3UTrD T.OAr).

*sOCONDITION ALONG PQIJPS EDGES N.. ~ PATt0 Of IPAN5:
CF FREE IPktI OP.FIXED, si LN SA

. CORN F. FOIXED3150 O MAUS B
ML M S'4RT SPAN

1-0 0.50 0.50 0.30 0-30 0-6(# 1L~ D O(=
r*05 055s 0-+S O*33 O-Z7 0.56 D ,U.
-I 049 0-41 0-36 044 0-8G4C

H. S 0-64 0-36 0-35 0.12 0o* 6 UKIPORM..' DISTAISGUYED LOAD- W LB5. PE K SQ. FT.

2l 0-68 0-53 0.42 0.15 0-81 I~y 5UPPOIN~qTE ALON FOUR EDGES
t-15 0-71 0-25 0.46 0- t7 017 HIL OO ~ .7-.9

3 .074 046 0-40 015 0 '8153 COKNIP.5 r
i*4 0-75 041 0-53 0-13 0-558 HILOOWN? Me-p-K 1 8 ,4MLt+K.TL

Z 15 0aM 0-. 0.51 0.11 0.898 Anvufi LbPAKU
-i (' 047 0-15 0.63 0-05 0-507 Me-+C KeW ; ML+e L L'

f-75 0-10 0-10 0-48 0-07 0-519 1'rL th -

t -0 0-"4 0-06 0176 0-06 0-935 M8At MOb
1-5 0-97 0-03 0-87 0-03 0-5517 MkD*SMUa-KL rw2
3.0 0-50.01 0.94 0.02 .0-570
-CO4IIP4UITrY(OPFIXlTY)ALONC, ONE1 ON. MOK.E EDGE$. (B.S.CODE.)

CORNZEAPS MELD DOWN.
EDG STIP TOR.SIONAL. PA1ISIANCE PP.OVIDED

-MIDDLE STIP P.K,,1jOll~lTbII0MMN
TOC 695 OF PANEL.

SENDING K MOMTSPL. P4F. EDG) MID E STAP: TISCONTINUU, DE3AT MIOSPAM. AT C0NTtNUO S ZWOE. L(tS M014LITRIC WITK SUPP0P.T)
MHORT $PAN: + m~wL - mwL

*LONG SPAN: +M uLL mLWL' -tnswL'ICORNER REINFOR.CEMENT LL- LONG SPAN .kLgFOR TORSIONAL RESISTANCEI-
(a.S. CODE)

%CUALU CROSS SECTIONAL ARIA(PSIRFT.)
OF REIINFORCEIMENT FOR POSITIVECO?_ _CN.

LONG SPANS RISPICTlVELy. z 11!NP r t
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214 REINFORCED CONCRETE DESIGNER'S HANDBOOK , --4
SLABS SPANNING IN TWO DIRECTIONS (contined).

Square Panels (k - i.o).-The exprcssion in Table 42 that the bendliig niolent in both
tirectimn is lI(mi + oi.jm2) applies only if load is over entire panel, or if ft = t.

Other conditions. - and v can be in either direction ; in is the l.nding inoli-jilt coefcfitnt
in the direction of it; ;, is the coctlicieut in the direction of v. (ocont iii m, is l'te.d oi i

*1 al1 'IS selected; for coefiicient Pi, reverse. u and v.

Fiawi"'Q. If" o-8 and - = 0-2. Wi = 0-072; for -2 an .,t,= -103.
L L d

Itvntidg nloneuits.
On sp an in direction of W: W[o.0 72 + (o.-5 X 0-103)] - o"o87W ft.-lb. per ft.
On span in direction of u: WIo1o3 + (oi 5 X 0-072)] " 01141l ft.-lb. per ft.

Examples of Panels Supporting Concentrated Loads.-The following examples
illustrate the use of Tables 42 and 43 for slabs supporting a load which is concentrated uniformly
over an area less than the entire area of the panel. Notes on these tables are given on

3' page 32.

PARAPET n:P.DtP

5O Ith SLA15 G'K[iRS L-LB-77',

q FT. x4TONS -
8' -1 -

AT~ ~~2 1 C/t A z2O a00L

to"

G'LL2.FT.6 '- ±1L' 16-5 L-1T.--

(a) The footpath of a bridge spans 6 ft. between a parapet girder and a main longitudinal
* girder, and is monolithic with both girders [diagram (a)]. The live load is either boo lb. per

sq. ft. uniformly distributed, 'Jr a load of 4 tons from a wheel the contact area of which is
12 in. by 3 in. (With the latter load the stresses may be increased by 50 per cent. ; that is
at ordinary working streses the wheel load can be assumed to be about 6o lb.) These
loads comply with the recotmendations of the Ministry of Transport.

(i) Assume a 5-in. slab; total uanifos-nlydistrlbuted load - 63 + 100 - 63 lb. per sq. ft.
With continuity at both supports, bending moment at midspan and at each support is '

str x z63 x 6"3' x is - 64ooin.-lb, per ft. width.
(ii) Contact area of is in. by 3 in. at the wheel can,.e increased to so in. by is in.

(Table 6); depth to the reinforcement is about 4 in.
The slab spans mainly in one direction; the curves in the lower left-hand corner of TabS. 45 ..... :

apy---- t0"43; - -n o~z6; mas- o.25 and ms - o, 2.a L 77 L 77

Free transverse bending moment. - ooo[o.sa + (o.x X 0o12)]12 + (jt x 63 x 6"3' X is)
- 17,130 + 3730 - 20,900 in.-b, per ft. width. FAllow for continuitye partia ilty) by reducing the free bending moment due to the

dd load by one-third an that ue to the live loid by so per cent.; the transverse bending

at ordinry workig stream t e ee lad can bae assumdt6b.bu)6 b. hs

-. . . ...... ....~ -. - ... ,_-.. _ _"...

loads ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n copywtIhleomedtosolh insr fTasot
(i)~- Asum a-ut i

I
n slab toa unfrl-itiue lod-3+I0 -z" b e q t
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2. SOILS ANALYSIS

2.1 This section outlines the methods used to determine the lateral

pressures for design of the drop structures, the stability of the drop

structure excavation, and the design of the sheet pile alternate for the

drop structure wingwalls.

2.2 For the design of the drop structures, at-rest earth pressures

were used while for the design of the wingwalls, active pressures were

used, Sheet A-I. The backfill for which these pressures were calculated

was a sand having a natural unit weight of 120 pcf, a saturated unit

weight of 133 pcf and an angle of internal friction of 30 degrees.

2.3 The soil profile for these designs is based on borings made

for the Cayuga Inlet Flood Protection construction and is shown on

Sheet A-2.

2.4 The shear strength of the clay above El. 375 is important to the

design of the excavations for the two drop structures and the sheet pile

wingwall alternates. From spoon penetration resistances, average N-2.5,

it was initially estimated that the cohesion of the clay was 312 psf,

Sheet A-5. Subsequently a limited number of torevane and pocket pene-

trometer tests were made on the clay at the site, Sheet A-7, from which

it was concluded that the value of the clay cohesion was 600 psf or greater.

2.5 The stability of the excavations for the cohesion values of

312 psf and 600 psf were checked, Sheets A-5 and A-5a. For a cohesion

value of 600 psf and a safety factor of 1.5, a 0.5H:lV slope can be used
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for Structure No. 1, and a lH:IV slope can be used for Structure No. 2.

However, because of potential seepage problems at the excavation bottom

for Structure No. 2 and potential bottom heave at Structure No. 1, it is

recommended that dewatering of the sand and gravel layer below El. 375

be used at both structures.

2.6 Structure No. 2 will be founded on the dense sand and gravel

stratum below El. 375 and therefore should have good bearing. The same

condition applied for the concrete cantilever wingwall alternates for

this structure which will be founded at the same level. Structure No. 1

will be founded on clay at El. 383. The normal dead load bearing capa-

city safety factor for the box structure is 4.0 and the minimum safety

factor for dead plus maximum live load is 2.9. For the concrete canti-

lever wingwall alternate, the mini um safety factor ranges from 1.6 for

the downstream wall to 1.0 for the upstream wall. Should it be desired

to utilize the concrete cantilever wingwall alternate of this structure,

it is recommended that the clay beneath the wall be removed down to the

sand and gravel stratum at El. 375 and backfilled with sand or gravel to

the footing elevation. Since the backfill will not be compacted, a maxi-

mum wingwall footing bearing value of 2 tsf should be used so to limit

settlement of the wingwall. Bearing capacity calculations for a cohesion

of 600 psf are given on Sheet A-7.

2.7 Cantilever steel sheet pile wall alternates were designed for

both drop structures. Active earth pressures were utilized for these

designs.
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Above the channel bottom a granular backfill was assumed with full

water pressure for the design channel depth of five feet. Below the

channel bottom clay soil was assumed and the differential water level

was assumed to decrease linearly to zero at El. 375 since the sand and

gravel layer below this level is expected to balance the water pressures

in each side of the sheeting. The design for the cantilever steel sheet

pile wingwall alternates for both structures is included in Sheets A-8

to 31. Design summaries are given on Sheet A-32.
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3. RIPRAP ANALYSIS

3.1 The riprap analysis is for replacement of riprap that has been

eroded away in the Cayuga Inlet channel between the Lehigh Railroad

bridge and the drop structure.

3.2 An inspection of the site showed that the riprap that could be

observed, that on the banks of the channel, was in good condition and

exhibited no signs of erosion. Riprap on the bottom of the inlet channel

could not be observed because of the depth of water.

3.3 Theoretical analyses of riprap requirements were made of the

inlet channel below the railroad bridge, Sheets R-1 to R-6. The theo-

retical analysis was in good agreement with that specified for the

construction, Sheet R-6, Typical measurements of stone on the channel

bank, Sheet R-10, showed that the stone placed was reasonably close to

that specified for the construction.

3.4 The agreement between the above noted theoretical analysis and

performance of the stone on the bank indicate the riprap performance along

the channel bank is in agreement with the theoretical design at this site.

3.5 In June 1964, sieve analyses were performed on the foundation

material in the area of the proposed riprap repair. An average gradation

curve based on these analyses was plotted on ENG Form 2087 (see page 107A).

The range for a filter design based on this foundation material and the

range for the bedding material specified in the 1967 contract are also
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shown on ENG Form 2087. Comparison of the curves indicate that the finer

sizes of the bedding gradation specified in the 1967 contract were

similar to the native material and the coarser range fell within the

filter design limits. Therefore, the existing foundation material and

the specified bedding material in the 1967 contract are compatible.

ENG Form 2087 also indicates a bedding material which falls within the

range of the filter design and is the proposed bedding material to be

used in the riprap repair.

3.6 A theoretical analysis was made for the riprap in the scour

area just below the drop structure, Sheets R-7 and 8. It was found that

the required size was essentially the same as that used on the original

construction. It is concluded that the riprap failure at this location

is therefore due to local turbulence occurring because of the drop

structure. It appears that the drop structure is of inadequate length

for full attenuation of turbulence caused by the water fall.

3.7 Stone sizes for traction shear forces up to 2.8 times the normal

value were investigated on Sheet R-9. Since the stone size is a function

of the third power of the traction shear force, the resulting stone sizes

grew rapidly as the design traction force was increased.

3.8 The stone size proposed by the Buffalo District is about

2.5 times the size theoretically required if turbulence were not present.

It also results in an increased traction shear resistance of 25 percent.

The use a larger size stone to provide 50 percent increase in traction
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shear resistance results in a stone size 4 times that theoretically

required. The use of any larger size stone is not practical since it

would be larger than the scour hole it is to fill.

3.9 It is concluded that the size stone to be used in the scour area

will have to be based on judgment since no evaluation of the turbulence

present in this area under high flow can be made. The size riprap proposed

by the Buffalo District, Sheets R-11 to R-13 are reasonable since it is

two and a half times larger than that which was eroded out.

3.10 Riprap designs for the two adjacent Coy Glen drop structures

developed by the Buffalo District are included on Sheets R-14 to R-18.
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RIPRAP REPAIR
for

CAYUGA INLET

1. The stone for riprap shall be placed in a layer 24 inches thick and

shall conform to the following gradation and as shown on Plate 1
attached to this Inclosure:

Riprap Gradation
% Lighter by Weight Limits of Stone, Weight in Pounds

Maximum Minimun

100 700 250

50 : 250 135

15 100 40

2. Where sufficient material has been eroded to require underlayers,
the following are recommended:

* a. Spalls - see gradation below and Plate 2 attached to this
inclosure

b. Sand and/or gravel - similar to a concrete aggregate mix

$palls Gradation

U.S. Standard Sieve Size (inches) Percent Passing By Weight

8 100

6 . 80-100

3 40-70

1 :0-25

1/2 0-10

-Ile
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RIPRAP DESIGN
FOR

COY GLEN

1. The riprap to be placed 25 feet upstream and downstream of each drop
structure and in the channel section from stations 0+00 to station 0+25
shall be in a layer 24 inches thick with 9 inches of bedding and shall
conform to the following gradations and as shown on plates 1 and 2
immediately following.

Riprap Gradation

Z by Weight Passing Limits of Stone Weight in Pounds
10Maximum Minimum

100 700 250

50 250 135

15 100 40

Bedding Gradation

U. S. Standard Sieve Size (inches) Percent Finer By Weight

4 . 100

2 . 65-100

1 . 50-90

3/4 . 45-83

No. 4 25-60

10 14-48

40 : 0-30

No. 200 : 0-10

121



2. In the areas between station 0+25 to station 1+75 and stations 2+53
to station 3+03, the riprap shall be placed in a layer 21 inches thick
with 9 inches of bedding. The riprap shall conform to the following
gradation and as shown on plate 3; the bedding material shall conform to
the gradation above and as shown on plate 2 immediately following.

Riprap Gradation
2 by Weight Passing Limits of Stone Weight in Pounds

maximum Minimum

100 : 300 110

50 . 150 60

15 : 50 15

15-I
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4. HYDRAULIC DESIGN

4.1 Hydraulic calculations were necessary for the design of the

drop structure bottom slab and the design of the baffle blocks.

Calculations of the hydraulic impact on the bottom slab are on

Sheets H-i and 2. Calculations of the lateral dynamic force on the

baffle blocks are on Sheet H-3.

4.2 The Buffalo District Corps of Engineers developed the

hydraulic design for Coy Glen which are on pages 132 through 146

and include the following items:

Hydraulic Design Methodology - page 132

Hydraulics of Spillways - page 137

Drop Structures and Check Dams - page 142

Drop Structure Correspondence - page 145

126
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SPILLWAYS 307

structural design. The structure must be made 203. Plunge Pools.--When a free-falling overflow
sufficiently stable to resist sliding against tile ira- nappe drops vertically into a pool in a riverbed, a
pact load on the baffle wall. The 'ientire structure pluge pool will be scoured to a depth which is
nmust resist the severe vibrations inherent in tifs related to the height of the fall, the depth of tail-
type of device, and the individual structural water, and the concentration of the flow (131.
members lutist be sufficiently strong to withstand Dept is of scour are influenced initially hy the
the large dvinamic loads. erodibility of the stream material or the bcdrock

Riprappinig should he provided along thle bottom a nd by the size or the gradation of sizes of any

and sides adjacent to the structulre to avoid the armoring material ii the pool. However, the
tendency for scour of the outlet channel lown- armoring or protective surfaces of the pool will be
streilm from the end sill when a shallow tailwater progressively reduced b.% the abrading action of
exists, D~ownstream wingwalls placed at, 5' may the ch)urning material ) a size which will be

AO be effectve ii retducing scouring t endencies scoured out and the ultimate scour depth will, for

and flow concentrations downistream. all practical considerations, stabilize at a limiting
depth irrespective of the material size. An empir-
ical approximation [)ased oin experimental data
has been developed by Veronese 114] for limiting
scour depths, as follows:

d, 1.32 I 22 5 q 5  (26)

, .,-i n  ..._:..,where.

11- the maximum depth of scour below tail-
water level in feet,

'" Itr=the head from the reservoir to tailwater

levels in feet, aiid
AL q= the discharge in second-feet per foot of

width.
Figure 218. An impact type stilling basin in operalon.

F. HYDRAULICS OF SPILLWAYS

204. Free Overlall (Straight Drop) Spillways.- T hte control may be either sharp crested to pro-
(it) (;,it. 'l'h(, hydraulic l)rolehtms of the free vide a fully contracte d vertical jet, broad crested
(,ifill slillway * V an'i cn<ii'ted with the character- to effect a full'V suppressed jet, or shape(d to in-
ii's of Ih' c'ontrol aind with the dissipation of flow crease the crest eficie'ncy. Ooeffirients of dis-
ill tle downstreiin bIasin. Flow over the control charge will approximate those indicated in section
Ordittiiril is fret' 11istargiig; iir is iadiminitted to tile 190. The sides of tle control usually art, arranged
unde'rsid of Ill ijitpl to avoid the jet bing tie- to allow for full side contractioni, in order to pro-
pressetd by reduced itlthill prat e rssure. Dissi- vide side space for the acct'ess of air to tlie under-
pill iol of t Iec flow ill t te dowl'st llin basin may be side of the iappe. This contract(ion is .ltreted by
)bhtaintd ) y the h*ydl'aili jnitip, )% impact anti providing square abutment headwalls or by in-
turhletit'e ittu'ted i it i btsin with impart blocks, stallin g square-cor||ered vertical offsets along tile
or hv a slot led grating dissipator installed immedi- piers or walls opposite the crest. The effective
ltel' dowstream from the .ontrtl. length of tie crest is then determined accordinug to

t36 7 !

• + i .o.



308 DESIGN OF SMALL DAMS

equtio (4 whre , nd f. illamnximte depth is inicreasedl. Average valutes of L, inl rela-
eqaio.42wee0.adK.wl aJJl~~l tio to h,, 9-, determ ined from t est s, are plotteid

The dimensions of the stilling basinl for the , Foonl figure 219. Fo a basin with vxiessii'e dept6It
free ov'erfa II sp ii wa can tbeI relait ed to two i tt(Ie- the type II basin discussed inl settioti 199 is most
pendvint variables;, iael. tie dirop dlistartce Y dpal.TeiVatbokIvebid~cse
andI thle unit dhischiarge q,. TIhose variales, whtich dpal.li'iljti toktp.Iai icse
re imetnsionald termis, tan he expresediii it below, also ean1 be adloptted for ho% drIo p sjtil IwaYs

dimnensiotnless ratio by exrssn q l iv om wt excessive tailwater dvpt its
l)Vtfl'itt5(c) linpacl Bi.hck- Ti pe lBaioh. Ani impaciti

of -- biittoifr(iitlit) i llc bain his be(en thi'opedi Il for low heads
- /', as follows,: which gives reasonably good dissipaition of energy

for a wide range of t aiwatir ilepths. l ite dis-
S2si pat jot of thIte htigh e nergy is prini ipal ly bv

turbulence itnduced by the itoipitigvient of t he

From this expression it (-al btle seen tat 11: at Is incri tflwipo theiatIilk. Te
Y reqiuiredh t ailwater depthis, thlerefore, become

a dinm ensio ni less tat io wih ca n etie se as anl more or less ioI ipen dent of the dIrop he igli t Thle
independent variable to whticl thle individual linear proportions atre as follows:
dimensions may' be rela t d. This rt io is called Minimium baisint length, LB =L t.r 2.,55 d1,
the "drop number' and is designated A. It catl MIinimum lenigth to upstream face of b~affle

be shown that F) is thle product of Ft2i and block = L, + 0.8 d1,
NIinimum tail water depth, d~,= 2. 15 41,

where Ft~ is- thle I'rokni tnumber at the Optimuni baffle block height =0.8 I
v~r Witili att(l spacigof baffle bloc-k=0.4 (1,

point where the tiappe mevets thte basit i loot. Opt imuim heighit of end sill =0.4 (1,
(b) !Hydraulic Juirtj Ba~sin .-- The j unip cittirac-

teritic ofthe traght dro bain re bsiclly (d) Slotted 6rating' Dissipalor. - Att effective
eisante as the origt p basin ebscl , (l issipator for small drops is illusti-ated ott figure

theJ~ 22me asi devie fors other tjste basns vales ofTle
that the posit ion of tin start of thle jump cattnot 20 hsdvc a enlse o auso b

be (let ermin ed as reainv its it call fort othiter btts~its. Froude numbier, F,,t ;as determirned at biasitn aproni
Onl figure 219 the poin t (if the start of the j untp leli terneo2.to45FrIhsarage

(poinlt X) will var.Y wit h the vertictal dIrop distanlce mnt the overfallittg sheet is sepatrtated inito a
anlsielune by tt l uner iittppc pool depjth~, n urnber of lon g, tin segmnits witich fall nearl *y

4,. Th basi desin (hoost ram frm erxicallvitito the btasiti below, where dissipat iott of
wvill be pat terne ufii af thotIt(se discussed inl sectiton eeg ae lc Ytrueie ob fetv

199, onte tlistanee4 L, is dleterminted. Values of th l etgtiiof the grat itg, L,, must be stucht 1hat the
111. vph /, lndo Ith Frtolde tiumber, F1, ent ire itncominig flow will fall ttrtttiglt t(le slots

titi ltjttIi d. attl ofbefore reaching tlie dowtistream (etid. The lettgtih is
at ft, start of the( Puimp ini relationi to the drop thrfeafucinofleCa dsagete
nu mber. A ate sh own ii figu re 219. hes v teroreaty to of the tnoigfoald tielareo tht
rel at iotns may be used for iiet ermittrig file basin eoiyo leitionitgfoad ~ rao t
dimnis.~itii t grating slots. Experimental tests itndicate tht

Whiete hd itterdp ci r greitter thantt the tile following relatiotn gives anl effective dlesign:

doitaeth It '1, thle jtitip will mtove hack ott
the ftree fiallinig titippe ritisittg (h lidieptht 4, of tie Q2
unitder t ttp pe pool. W ithI greter (el Its itf thei 0.24 5wNV2g/,Ii
utndter titlpe pool, t ieit(,tmppe will riot plirge
imniedititelv to te lit oor of the basini but will be whiee
defitetl upwardl along thet top tif the untder pootl I,, the lertgtit of tile grating itt feet
so that it will meet titi floor to thet tight of pouinit IV tle width of thle slot.itt feet,
X. The' distance to t it. startt oif thte jititup, /,, A' -the number oif slots, antd
will become progressively longer as, the tailwat er !h= the depthi of flow upstream front thie drop.
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310 DESIGN OF SMALL DAMS

,[le lengtih of the Imsiti. .R. should le tiliroxi- L'. L 21dK , 1 2(15) 5
mat ely 1 2 L,. Ai eniid sill similar to that for 12(0.2)(51 1.0 I8.0 fvet.
basii t pe I, discissed il, section 199, can be lipro-
vided to improve the hydratili atlion. Pigiire 20X is oid to deterititi line lillwiip\jiio

liploll hIvI of I1,,e jililp Ihumill, 11-11116i11' . ,ll',..

live width of IIe, biasii Io be 15 fi . l I.I (for Iho
--- - -- ... first trial) thlut hoe will he no loss (if enlergy i-

-" - - .B.n, *,'d'2 tween tlie reservoir adil t( pointr wlhre tit(, jet

.... .strikes the hiasin floor. From scale A, tle I(ol-
---- - --- :" j igate dileptl 12 for q 3:1, second-fect and 1 , 17

- '/ feet is S.8 feet, which places the alroll floor lit
evvation 99.2. Y is equal to elevitioi 12()--

elevation 99.2--20.8 feet, and Ihe drop nuinher
42 :n: 2iseqalt q 3 'A'€- 0 0039g For 1

T t --. i i lto"- 3 2.2 X 20.8.

0.0038, from figure 219 03175 aind 7.8 fc't.

" S'{ I " I, OP1., h'I'lie apron level tlen iiiust, be adjustvd to all

elevation which is d 2 below the tailwater elevation
Figure 220. Slotted gtrating dissipator. 108.0, or elevatioi 10(.2.

For the second trial, the adjusted value of Y is33. :2
(e) Example a. Designo It ,'rre (O'erfall Spill- 19.8 and D is equal to 32 - 0.0044. For

w', . The procedure for uhesigning a free overfall I-0.0044 awl II. 1 . from figur 219,
slill,,',ay is best shown liv nas of an example. 11, 5 "

'onsid er that such a spillhav is to lie designd 1.02 and L, 2().2 feet. Also dl - I I feet and F,
to di-cfiarge 500 second-feet. Thf drop from the = 5.3.
siiillway crest to tle tailwater level for a flow of With Iil(, values of P',--5.3, d/= 1.1 and '2 -- 7.8,
500 second-feet is 12 feet. (Tailwater elevation is the arrauigenelit of ti' type II Insihl shown on

I)S.0.) The approach chainel is 20 feet long and figure 206 cai ibe used. Fron figure 26t, L 2.:17

tie approach floor is level with the spillway crestI
which is at elevation 120.0. Each type of energy aud L,= 1S.5 feet. Thie letgth of the bilsin
dissiliator is to be invstigated, ineasurel from the vertical crest is equail Ito

Th( procedure for desigin of the hydra u/ic.jump L,,+LI,,2(.2 4 18.5-38.7 feet. Tie distoaicii of
basin is as follows: First, assunm tilie eflectivi Ill(, lialle locks from tlie vertici .ro',t for this
le'ngt I of the spillwav crest to ite 15 feet. Assume liasiii will lie 21.2 feet plus 0.8 d, or 20.2 )us 0.8
an approximate viultie of (=3.0. The unit dis- (7.8)--26.4 feet. nlplroxiaitut'ly.

500 The lIlle blocks will lie alplirixi liati'ly 1.5 d,charge, q, is equal to n' =3:3.3 seciiid-feet and Ile or .(I 0,feet high till will )w about 14 iiiihis wolih
cuht 2 3 j : tl sacedt ,,ouit 28-iic ceiters.

is equal to - . .)0 feet. The resetr- oi he, jict ld; lia. ii, tle lrOieedire is as

voir weater surface elevationi. lirifore, is 120.0 follows: 'lhe, c'ritical deptIh, , is e(qual to
+ 5.0 = 125. 0. T hus t lie dro I from reservoir level 2=/q _ 3. /fvv; __.m.2
to tnilwitvr livel %ill be alliroxiniut(,ly 17 feet. 3 \- :2.2 --"" fl. T'eii fron figure 219,

Assutie that all offset if 1.5 foot is provided for h, .tttl44 iiiid 1 .4,
itlong vach side of the weir to effect side contrac- . .

tions for aeratring the underside of the sheet, ail feet. ''llo Iliininiunttu hiiigt of tIn' lasiii, L". is
that the offset is square-cuormired. Then the tiet equal to .,+ 2.55 /,- 17.0 + 2.55 (3:3) : 25.4 feet,
crest leigth, which will also be tile stilling basii say 2t6 feet. The minilil l tailwiiter (lelpth of
width, is: 2.1.5 d, wxvill lie 7.1 f'et which Ilaces tit( Iusill

________ . 38 _
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floor till tbviltion 100 9 T111, 11iice front tilen throat of thle tube, thle tositioti of curve rd! will
vt'!] otil crimI iii Ow lit 1ft lotlt'I ks %kill I'I. /,-.8' change, indicatinog tfie heads above whichi tube

d__17.o ;. O .S 19 .1; hI'v -aiy 20 feet. The control will preva~il. if the transition is miade of
billk' bdovks will be Ilaoi 1 S '/, (of. 3t feet high situ1 size that curve cd is moved to 'oincidet with
and( abouit 114 liii's w](ht, spiiced at abtout :1-foot or lie to the right of point j, the control will shift

rite Tb, ,, sill wil fit' 0.4t /, in about 1.5 directl V from the crest to the downstream end oif
feet 1gb~. thle conduit. The (it-tails of the hydraulic flow

It can be seen from the above result that if characteristics are discussed in following sub-
the impact block basin is used, the~ basin can be sections.
made almost 13 feet shorter than that reqluiredl (b) C'restf Discharge--For small heads, flow over
for a hydraulic jump basin, and alIso that the the dlrop inlet spillway is governedl by thle char-
impact block basini will be 0.7 foot shadlower. acteristics of crest dlischarge. The vertical traiisi-
Tlhe baffle blocks for the hydraulic j ump basin t ion beyond the (rest will flow partly full and t hi
will he smaller and spaced closer together than flow will cling to thle sides of the shaft. As the
those for the impact block basini. discharge over the crest increases, the overflowing

Trhils example shows that the impact block basin annular nappe will become thicker, and eventuall '
is considlerablv~ smaller than the ht*ydraulic jump the nappe flow will converge into a solid vertical
basin. However, the impact block basin should je~t. The point wh ere the annular nappe joins
bi limited to use where the dIrop distance does the solid jet is called the crotch. After the solid
nlot exceed 20 feet. Furthermore, as previously jet forms, a 'boil" will occupy the region above
explIitined, the foundation for an impmact block thle crotch; b)oth the crotch and the top of the boil

baisint must be of better quality because of the become progressively higher with larger discharges.
cionientratedl forces involved. The hydraulic F~or high heads the crotch and boil may almost

.iiiriji I asin. therefore, has a imiuch wider applica- flood out, showing only a slight depression aiid]
tiiti of u1se, eddy, at the( so rfit't.

The (ited gjratinig dissipator is no~t suitable in Util such t inie ats the nappe converges to form

this ca~se because the Froude number of 5.3 is iii a solid jet, free-discharging weir flow prevails.

excess oIf the 4.5 value, which is the tested limit Alfter the crotch and boil form, submergence begins
for a practical slotted grating design. to affect the weir flowv and ultimately the (rest will

205. Drop Inlet (Shaft or Morning Glory) Spill- drown out. Flow is then governed either by the

ways.--(a) General ('haracteri-5tics.-Typical flow' nature of the contractedl jet which is formed by
codtosandI discharge characteristics of a d rop the overflow e'ntrance', or by the shape and size of

inlet spillway are represented ott figure 221. As thle v'ertical transition if it does not coitformi to the
illustrated onl the discharge curve, ('rest controil jet shape. Vortex action must be iitmizedl to

(condit ion 1) will p~revail for heads between the maitt ait converging flow into the drop inlet.

ordhinates of a arid yj: orifice or tube control (con- Guide piers ate often ettploved along the (,rest for

dition 2) will govern for heads between thei orihi- this purpose [5, 6, 22].
notes of y and h; and thle shhillwitY 'ondit twill If thw crest, profile and t ransitioivcotforin to the

flow full for heads above the( oirdinate of It shtape of the lower itappe of a jet flowing over a

(represen ted( as 'onid ition :3). sit tnrp-creste'd circtilar weir, the discharge char-
Flow characteristices (if a d~rop~ inlet spillway ate eist i~s for flow over th lecrest anil through t ite

will vary aicorin rg to t he propot io nal sizes5 of tralisi oi call be expl-vissetl asg
the difIferen't elem entts. Chiantgin tig he d iamte 'r
of hi' ce;t will chantge tOi curve o6b onl figure Q: (-,flI/2 (3)
221 so that the' ordinate of qj ott cutrve cii will he
ither highelir uir lower. For it larger diatiteter
en ;t, . renttr outflows vani lbe ischaiirge'd o ver. th' whle're 11 is t he heat m neasuret e it her to tte apex
wi'mr It[l htw heads anti thei transitiont will fill ill) of thie uinder ttapi' of the overflow, to the( spring
alit Itb' con trol will occuor w itht a lesser htead onl po int of I hie ('ircular sliarj -cetst ed wei r, oi to some

the crest. Similarly, by altering the size tof thi' otherestablished( poinit onl the overflow. Siutilarly,
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energy dissipators apply also to storm-drain outfalls. Generally, how-
i., er, the range of exit velocities is likely to be more limited for storm
drains, and elaborate structures for energy dissipation are rarely re-
quired. If the storm drain discharges into a large stream channel or a
lake or ocean where strong hydraulic forces are present, artificial dissi-
nltion of effluent energy is rarely required, but particular care must be
fik-n to insure that the outlet structure (1) does not adversely affect the
, Ireambank or shore stability, and (2) is not caused to fail as a result rf
the exterior forces.

c. Channel Outlets. Improved channels, especially the paved
ones, commonly carry water at velocities higher than those prevailing in
the natural channels into which Lhey discharge. Usually a judicious use of
riprap will suffice for dissipation of excess energy. The terminus of a
paved channel will require a cutoff wall to preclude undermining. In ex-
treme cases a structure such as a flared transition, stilling basin, or
impact device may be required.

2-14. DROP STRUCTURES AND CHECK DAMS. a. Description and
Purpose. Drop structures and check dams are designed to chec. channel
erosion by controiling the effective gradient, and to provide for abrupt
Cn 1nges in hannel gradient by means of a vertical drop. They also pro-
v ide a satisfactory means for discharging accumulated surface runoff
over fills with heights not exceeding about 5 feet and over embankments
higher than 5 feet provided the end sill of the drop structure extends be-
,)nd the toe of the embankment. The check darn is a modification of the
dro., structure used for erosion control in small channels where a less
-.,l itrate structure is permissible. The hydraulic design of these struc-
lurs may be divided into two general phases, desLgn of the notch or weir
and design of the overpour basin. It must be emphasized that for a drop
structure or cheLk dtrn to be successful, not only must the stru ture be
d,,signed soundly, but also the structure or series of structures must be
ts, placed as to cause the ditches or channels to become stable. The
qlyesilon of what is a stable grade for the channel must be answered before
tne height and spacing of the various drop structures can be determined.
Also the structure must be designed to preclude flanking.

b. Design Rules. Pertinent features of a typical drop structure
aire shown in figure 24. (Features of an alternate drop structure are
given in paragraph DROP STRUCTURES AND CHECK DAMS of
EM 1110-345-283.)
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(1) Notation used in the design of drop structures is as
follows:

C = weir coefficient = 3.0
L

CL = coefficient of basin length =hr L

dc = critical depth over crest, feet

H = head on weir = 3/Z dc, feet

h = height of drop. feet

h' = height of end sill, feet

L = length of basin, feet

Q = discharge, cubic feet per second

W = length of weir or width of crest, feet

(2) Weir. Discharge over the weir should be computed
from the equation Q = CWH3/2, using a C value of 3.0. The length of
the weir should be such as to obtain maximum use of the available chan-
nel cross section upstream from the structure. A trial-and-error pro-
cedure should be used to balance the weir height and width with the chan-
nel cross section.

(3) Stilling basin length and end sill height should be deter-
mined from the design curves in figure 24.

(4) Riprap probably will be required on the side slopes and
below the end sill immediately downstream from the structure.

2-15. MISCELLANEOUS STRUCTURES. a. Chutes. The chute
provides a satisfactory method of discharging accumulated surface runoff
over fills and embankments. A typical design is presented in figure 25,
and design charts for chutes constructed of concrete for various gradi-
ents and discharges are shown in figure Z6. On the basis of laboratory
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Coy Gien [rop Structure

Q = 1000 cfs

W = 30 ft

q = 33.3 cfs

d = 3.25

h = 393.5 - 386.0 = 7.5 ft

h/d c = 7.5/3.25 = 2.3

From fig. 24, EM 1110-345-284, - , --

C = 4.0

L 4.0 Fh c = 19.7

Since design curve results in a basin length 10 percent greater than

minimum acceptable, reduce

19.7/1.1 = 17.9 ft

Thus, I would place the row of baffles 18 ft from the drop rather than

U.5.6 ft as shown on sketch with letter to Weinrub dated 28 April 1972. If

a solid sill is used in place of baffles, its height should be 0.5 dc =

1.7 ft. With baffles, 2.6 ft. as shown probably is good.

Also, the above indicate that the basin floor should be at about elev. 384.

I would raise the basin to this elevation, use a 2-ft-high end sill, and

eliminate the reverse slope on the channel bottom immediately downstream

of the end sill. This 1 on 3 reverse slope would require large riprap.

If a reverse slope were required, it should be no steeper than 1 on 10.

ILI



Further, I would put some rounding on the abutments (see plate 2 of the

Gering report, TR 2-760). Also I would terminate the side walls at the

end sill. The flared wing walls do more harm than good; use only if

required as retaining walls.

Summarizing, I would end up with a basin 24.5 ft long rather than 22 ft,

and at elev. 384.0 rather than 382.81. I would place the 2.6-ft-high

baffles 18 ft from the drop rather than 15.6 ft. I would use a 2-ft-high

end sill. I would round the abutment walls and would eliminate the flared

wing walls.

T. E. MURPHY
Chief, Structures Branch
15 May 1972
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COY GLEN AND CAYUGA INLET
ITHACA, NY

MATERIAL SURVEY
FOR

DESIGN ANALYSIS

GENERAL

1. A materials survey to determine construction material sources for
energy dissipator facilities and riprap repair was performed. Interested
sources were investigated.

2. The survey consisted of a preliminary file search in which the following
were considered:

a. An analysis of the results of quarry investigations.

b. Laboratory testing of samples and an analysis of the test results,
and

c. The evaluation of available service records.

3. The survey included a sufficient number of sources capable of pro-
ducing the required materials.

MATERIAL DESIGN CRTERIA

4. Material Types and Gradations

a. General. The stone materials for the proposed construction con-
sists of two sizes of riprap, spalls, and bedding. In all cases, no stone
shall exceed an elongation ratio of 3:1.

b. Type A Stone. (Riprap). This stone will be a reasonably well
graded material having a maximum size of 700 pounds. The gradation
shall be as follows and shall be within the limits shown on Figure 1 at
the end of this section.

Stone Size Percent Lighter
in Pounds by Weight

250-700 100

135-250 50

40-100 15

1-80 5

I Li"



c. TyeB.Stone. (Riprap). This atone will be a reasonably well-
graded materIal having a maximum size of 300 pounds. The gradation shall be
as follows and shall be within the limits shown on Figure 2 at the end of
this section.

Stone Size Percent Lighter

in Pounds by Weight

110-300 100

60-150 50

15-50 15

1-35 5

d. Type C Stone (Spalls). This material will consist of a reasonably
well-graded stone and shall have sizes ranging between 8 inches and fines.
The gradation shall be as follows and shall be within the limits shown on
Figure 3 at the end of this section.

Sieve Designation : Percent Finer

U.S. Standard Square Mesh by Weight

8 inches 100

6 inches 80-100

3 inches 40-70

1 inch 0-25

1/2 inch 0-10

e. Type D Stone (Bedding). This material will consist of a reasonably
well-graded stone ranging between 4 inches and fines. The gradation shall
be as follows and shall be within the limits shown on Figure 3 at the
end of this section.

K -i
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c. Ty B Ston_e. (Riprap). This stone will be a reasonably well-
graded material having a maximum size of 300 pounds. The gradation shall be
as follows and shall be within the limits shown on Figure 2 at the end of
this section.

Stone Size : Percent Lighter

in Pounds : by Weight

110-300 100

60-150 50

15-50 15

1-35 5

d. Type C Stone (Spalls). This material will consist of a reasonably
well-graded stone and shall have sizes ranging between 8 inches and fines.
The gradation shall be as follows and shall be within the limits shown on
Figure 3 at the end of this section.

Sieve Designation Percent Finer

U.S. Standard Square Mesh by Weight

8 inches 1 100

6 inches . 80-100

3 inches : 40-70

1 inch : 0-25

1/2 inch : 0-10

e. Type D Stone (Bedding). This material will consist of a reasonably
well-graded stone ranging between 4 inches and fines. The gradation shall
be as follows and shall be within the limits shown on Figure 3 at the
end of this section.

I/ib



Sieve Designation Percent Finer
U.S. Standard Square Mesh by Weight

4 inches 100

2 inches : 65-100

1 inch : 50-90

3/4 inch : 45-83

No.4 25-60

No. 10 14-48

No. 40 : 0-30

No. 200 : 0-10

5. Required gradations generally are not standard production items. Some
stone materials have a broad gradation band and most producers indicate
little or no trouble producing these materials. However, sources that
produce coarse aggregates for concrete may have trouble manufacturing or
grading materials for the bedding. Contractors will be required to provide
the selected sources adequate lead time to produce the various stone
products, and the Contractor may propose more than one source for each of
the materials.

6. Material Weight. The required minimum specific gravity for this pro-
ject and Design Analysis level is 2.4 (or 150 pounds per cubic foot) for
all materials.

7. Material Quality.

a. General. Quality requirements for each material type are discussed
below. Riprap and larger spalls have been subjected to tests established
by the Ohio River Division Laboratories, Cincinnati, OH. Tests No. P-11,
"Riprap and Breakwater Stone Evaluation" includes a suite of tests to
determine stone durability. The smaller size materials such as the smaller
spalls and the bedding are included in ORDL Test Nos. C-21 and C-22,
(Elementary Acceptance Tests for Fine Aggregates (C-21) and Coarse
Aggregates (C-22) for Civil Works."

b. Design Criteria. Design criteria is a limiting factor on the
number of available sources. Some producers will be eliminated from the
list because their stone failed to meet the minimum specific gravity (SSD)
of 2.4.

1q7
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c. Type A Stone (Riprap, 1 to 700 Pounds). These stones will be a
durable material, free from cracks, seams and overburden spoil. Only
those sources from which the samples did not show any significant breakdown
during the freeze-thaw and wet-dry tests are suitable. The freeze-thaw
tests were performed for 35 cycles and the wet-dry tests for 80 cycles.

d. Type B Stone. (Riprap, 1 to 300 pounds). These stones will
be a durable material, free from cracks, seams and overburden spoil.
Only those sources from which the samples did not show any significant
breakdown during the freeze-thaw and wet-dry tests are suitable. The
freeze-thaw tests were performed for 35 cycles and the wet-dry tests
for 80 cycles.

e. Type C Stone. (Spalls, 1/2 inch - 8 inches). These stones will be
a reasonably durable, clean material free from cracks, seams, overburden
spoil, and other deleterious materials. Only those sources from which
the samples did not show any significant breakdown or deterioration during
the freeze-thaw, wet-dry, and ORD lab test No. C-22 tests are suitable.

f. Type D Stone. (Bedding Material, No. 200 Sieve to 4 inches). This
material will be a reasonably durable stone, clean and free from overburden
spoil, shale, siltstone and other deleterious materials. Only those sources
that did not show any significant deterioration in the ORD Lab Test Nos. C-21
or C-22 are suitable.

POSSIBLE SOURCES

8. The required stone materials to construct the facilities can be
produced from the sources indicated on plates 1 through 7, "Possible
Sources." These sources may be revised for the plans and specifications.
However, all material from those sources may not be suitable. The right
will be reserved in the specification to reject materials from certain
localized areas, zones, strata, channels, or stockpiles when such materials
are determined as unsuitable.

9. It is anticipated that selective quarrying will be required for some
material types. Blasting techniques used for normal production will require
adjustments or in some cases complete tailoring to produce riprap. The
specifications shall state that the Contractor require the source to desig-
nate lifts, beds, and/or areas of the quarry for the production of riprap.
Seasonal blasting and stockpiling of materials will be required prior
to delivery at the project. Also, the specifications will require that
shale and other undesirable materials will be excluded by adequate
processing. All sources proposed by the Contractor will be subject to
retesting prior to use in the project.

10. Twenty (20) sources are capable of producing the required materials.
Transportation and logistics may be a problem for some of the smaller
quarry operators as railheads and loading docks are some miles from the



quarry. Truckers often are reluctant to transport larger materials due

to damage of truck beds.

11. Riprap.

a. Type A (1-700 pounds). Nine sources are listed. Three of these are
within 32 miles of the project.

b. Type B (1-300 Pounds). Eleven sources are listed. Three of these
are within 32 miles of the project.

12. Spalls. (Type C, 1/2 - 8 inches). Fifteen sources are listed. Three
of these are within 32 miles of the project.

13. Bedding Material. (Type D, No. 200-4 inches sieve). Nineteen sources
are listed. Three of these are within 32 miles of the project.

14. Riprap was used for both the Cayuga Inlet and Wellsville Rectification
Projects. Cayuga Crushed Stone supplied stone to Cayuga Inlet in 1965, 1967,
and 1968. Brown Quarry was opened in 1968 to supply additional stone.
General Crushed Stone Inc., Honeoye, supplied riprap to the Wellsville
Rectification Project in 1971. Only specific ledges in some quarries can
produce the required size for riprap. For example, the basal 4 feet at
Brown Quarry is too thin-bedded for use as a riprap material. Some
quarries will require selective quarrying and productivity may be a problem.

15. Both spalls and bedding gradations are not standard production items
and producers will be required to change screens or to blend available
gradations.

4



LHO13N. AG d3SdVO3 IN33d -
w. kn.

2 a_ _1 _sw

0 U-)

CKl

L a : 0.

L z w z
0. - -- -6 me4

-- 1
COI z 0 *00

- -9001 CO

0 ui

~lol

06)iUV -- O~ O0

9 e1

_D 61. -li

- -f 0I Z

~~- -- -- 0099 1 z
011OM

- 00 q IAJ

10 -00

4 OP

00006o

00091 '
00"0-o oo o

IHDI3M AS 83NIA IN33b3d A1LIAVUD DIAIODUS '

150



1HO1NM A9 813SUIVOO N33kl3d N~

___ __ _ ___

_J
I-r

-- -- C ~ >

C.

() Z 4

--- 1 0at

2I CD*-
6 J

- - -- JU

- -~ 
m
mgC

£ ' : l

- 9 of.

06w

0 .7
06 5

I--9 ~ 0( 6

-D 
x -- -- WOO oo)2

z 91
£ 0 oo

OKO

-. 09 61Z

006 loo 0o.0 z

009 -I 00, -lZ

-. 1- _, .. cc 0o

LU0001 .0. v

z 9

WD 
00£a

oo 09o

,~Inon 0006 9

IIoo ,- o9

4a 0009
0 -oo - 100

2 q qfwf Nh



iNS1I1M A V3SUVOO £M3Vd

Z 0

in C
>-~ U,.C,

w

4 D-

z 'U U.
w1 w C

(a0IL

0:0

C44

4 tz

z .a

0 0Z
ww

00!

006

08 U

3~~w 3 3 3 3 :

IND13M A$ 93NIi JN3393d ALIAW OIJ 133dS

1.52



INS13M A V3SMVO3 ±N3383d

J w

(.D UD

2-uhjw 0 ~LL

- C -0 in W-q c

C U. 0~0
0 w

~~Lai

>~ w

E3 PT iI - tu
ZIi

(AM A

or wrz

-~1. 0-- - -

U 
hZ

w3
Z -h-- --±1

rAa

R

N - - - - W

_ at

001

000 1 .
OR 00
ODS

00l

- I 0OKI
9 3 8 3 6 3 3 * a

om4

.LHD13M AG MINIA INI~U3d A.lIAVMO I3OS ma



N

L A KE 0OI7TA R/

10R

LAAKE

is YORK

125 10075



81

ROCHESTER L A KE

SYRACUSE

AUBURN

K2

968 elSCALE OF
5 0 5 1

(I BINGHAMTON



NO0T ES:
1. NUMBER IN CIRCLE INDICATES QUARRY SITE.

2. FOR QUARRY NAMES AND PRODUCTS , SEE
SUPPLEMENT SHEET.

U T iC A

SCAL OF ILESCOY GLEN AND CAYUGA INLET

SCAL OFMIE ITHACA, NEW YORK
51 1520 ENERGY DISSIPATOR FACILITIES

F AND RIPRAP REPAIR

MATERIAL SURVEY
2 U.S. ARMY ENGINEER DISTRICTr BUFFALO

TO ACCOMPANY DESIGN ANALYSIS,

______________AUGUST, 
1975

PLATE I
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COY GLEN AND CAYUGA INLET
ITHACA, NEW YORK

ENERGY DISSIPATOR FACILITIES

AND RIPRAP REPAIR
~LOCATION MAP INDEX

~POSSIBLE MATERIAL SOURCES
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POSSIBLE SOURCES FOR TYPES A,B,C AND D STONE

SOURCE ROCK, TYPE PROPOSED USE RADIAL
DISTANCE DA

BROWN QUARRY
QUARRY NEAR OVID, N.Y. TULLY LIMESTONE TYPES A,B AND C 23 MI. MARCH
OFFICE NEAR OVID, N.Y. STONE

CAYUGA CRUSHED STONE CO., INC.
QUARRY AT SOUTH LANSING, N.Y. TULLY LIMESTONE TYPES A,B,C AND D 6 MI. MARCH
OFFICE AT SOUTH LANSING, N.Y. STONE

SEPTE

CLARENDON STONE PRODUCTS
QUARRY AT CLARENDON, N.Y. LOCKPORT DOLOMITE TYPE D STONE 95 MI. MAY 19
OFFICE AT CLARENDON, N.Y.

CONCRETE MATERIALS, INC.
QUARRY AT SWEDEN, N.Y. LOCKPORT DOLOMITE TYPES C AND D 88 MI. JANUAl
OFFICE AT SWEDEN, N.Y. STONE

/
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DIAL LABORATORY TEST RECORD __

rANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

Mi. MARCH 1969 ORD LAB CAYUGA INLET 1969
LAB # 103/69.611C ITHACA, N.Y.

Mi. MARCH 1967 ORD LAB CAYUGA INLET FLOOD PROTECTION 1968
LAB.# iO/67.358C PROJECT, ITHACA, N.Y.

SEPTEMBER 1965 ORD LAB CAYUGA INLET, 1965,1967 AND 1968
LAB # 103/66.600C STAGES I AND 96

Mi. MAY 1972 ORD LAB OAK ORCHARD HARBOR, N.Y. UNKNOWN
LAB # 103/72.610C

Mi. JANUARY 1971 ORD LAB ROCHESTER HARBOR, N.Y. 1971
LAB # 101/71.362C EAST PIER REPAIRS



SERVICE RECORD
REf

SED PROJECT EVALUATION

CTESTING REQUIRED. SPECIFIC GRAVIT
CAYUGA INLET UNKNOWN PROCESSING EQUIPMENT MAYBE LACKIN

SPECIFIC GRAVITY IS 2.76.
CAYUGA INLET FLOOD PROTECTION SATISFACTORY
PROJECT, ITHACA, N.Y.

UNIT WEIGHT AVERAGES 171.2 P.C.F.
)1968 CAYUGA INLET SATISFACTORY REQUIRED.

STAGES 1,11 AND III

SPECIFIC GRAVITY IS 2.76. ONLY TR
UNKNOWN UNKNOWN

SPECIFIC GRAVITY IS 2.75.
ROCHESTER HARBOR, N.Y. SATISFACTORY

EAST PIER REPAIRS

Co)
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ON REMARKS

TESTING REQUIRED. SPECIFIC GRAVITY OF 2.72 BASAL '4 FEET NOT ACCEPTABLE
PROCESSING EQUIPMENT MAYBE LACKING.

SPECIFIC GRAVITY IS 2.76.

UNIT WEIGHT AVERAGES 171.2 P.C.F. RAIL FACILITIES AVAILABLE. TESTING
REQU I RED.

SPECIFIC GRAVITY IS 2.76. ONLY TRUCKING FACILITIES AVAILABLE.

SPECIFIC GRAVITY IS 2.75.

COY GLEN AND CAYUGA INLET
ITHACA, NEW YORK

ENERGY DISSIPATOR FACILITIES

AND RIPRAP REPAIR
MATERIAL SURVEY

U.S. ARMY ENGINEER DISTRICT, BUFFALO
TO ACCOMPANY DESIGN ANALYSIS,AUGUST 1975

__PLATE3



POSSIBLE SOURCES FOR TYPES A,B,C AND D STONE

SOURCE ROCK TYPE PROPOSED USE DISTANCEL

CONCRETE MATERIALS INC. ONONDAGA FORMATION TYPES C AND D
QUARRY AT MANCHESTER, N.Y. (LIMESTONE) STONE 49 mi. AUG
OFFICE AT BROCKPORT, N.Y.

COUNTY LINE STONE CO. O
QUARRY AT AKRON, N.Y. (NON)DAGA FORMATION TYPES A,B,C AND D 107 I. MAY
OFFICE AT AKPON, N.Y. (LIMESTONE) STONE

FEB

SEP

DOLOMITE PRODUCTS I
QUARRY AT GATES CENTER, N.Y. LOCKPORT FORMATION TYPES BC AND 0 78 MI. MAY
OFFICE AT ROCHESTER, N.Y. (DOLOMITE) STONE

DOLOMITE PRODUCTS

QUARRY AT PENFIELD, N.Y. LOCKPORT FORMATION TYPES B,C, AND 68 MI. UNK
OFFICE AT PENFIELD, N.Y. (DOLOMITE) STONE

JUN



RADIAL LABORATORY TEST RECORD
DISTANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED,

49 mI. AUGUST 1973 ORD LAB CONFINED DREDGE SPOIL DISPOSAL UNKNOWN
LAB # 103/73.630C PROGRAM (RIPRAP)

107 Mi. MAY 1967 ORD LAB WARSAW N.Y. FLOOD CONTROL PROJECT 1967
LAB # 103/67.605C (RIPRAP)

FEBRUARY 1971 ORD LAB BUFFALO DIKED DISPOSAL AREA #2 1971
LAB # 103/71.612C (RIPRAP)

SEPTEMBER 1974~ ORD LAB CONFINED DREDGE SPOIL DISPOSAL

AREAS NOS. I AND 2, BUFFALO HARBOR
NEW YORK (REPAIRS)

OAK ORCHARD HARBOR, N.Y. (CORE
78 MI. MAY 1972 ORD LAB STONE, COVER STONE AND CONCRETE UNKNOWN

LAB # 103/72.610C AGGREGATE)

68 MI. UNKNOWN UNKNOWN BUFFALO DIKED DISPOSAL AREA #2 UNKNOWN
(RIPRAP)

JUNE 1973 ORD LAB CONFINED DREDGE SPOIL DISPOSAL UNKNOWNLAB # 103/73.603C PROGRAM



SERVICE RECORD RE
JSED PROJECT EVALUATION

UNIT WEIGHT IS 167 P.C.F. TESTI
UNKNOWN UNKNOWN

THE SECOND LIFT ONLY IS APPROVEC
WARSAW N.Y., FLOOD CONTROL PROJECT APPEARS SATISFACTORY MEMBER OF THE ONONDAGA FORMATIOh
(RIPRAP) TESTING.

ONLY THE SECOND LIFT, EAST FACE
BUFFALO DIKED DISPOSAL AREA #2 TOO EARLY TO EVALUATE AVERAGES 168 P.C.F. RAIL FACILIl
(RIPRAP)

BOTH FIRST AND SECOND LIFTS RE0I
REQUIRED.

ONLY THE FIRST LIFT (PENFIELD ME
UNKNOWN UNKNOWN UNIT WEIGHT IS APPROXIMATELY 171

QUARRY. TESTING REQUIRED.

ONLY THE PENFIELD MEMBER ACCEPT)

UNKNOWN UNKNOWN NOT AVAILABLE.

UNIT WEIGHT VARIES FROM 163 P.C.

UNKNOWN UNKNOWN WILL REQUIRE TESTING.

co

ENE

US.
TO ACC



REMARKS

UNIT WEIGHT IS 167 P.C.F. TESTING REQUIRED.

THE SECOND LIFT ONLY IS'APPROVED FOR RIPRAP AND IS FROM THE MOOREHOUSE
MEMBER OF THE ONONDAGA FORMATION. CRUSHED MATERIALS WILL REQUIRE
TESTING.

ONLY THE SECOND LIFT. EAST FACE TESTED FOR THIS PROJECT. UNIT WEIGHT
AVERAGES 168 P.C.F. RAIL FACILITIES NOT AVAILABLE.

BOTH FIRST AND SECOND LIFTS REQUIRE RETESTING. SELECTIVE QUARRYING
REQUIRED.

ONLY THE FIRST LIFT (PENFIELD MEMBER) ACCEPTABLE FOR THIS PROJECT.
UNIT WEIGHT IS APPROXIMATELY 171 P.C.F. RAIL FACILITIES AVAILABLE AT
QUARRY. TESTING REQUIRED.

ONLY THE PENFIELD MEMBER ACCEPTABLE FOR THIS PROJECT. RAIL FACILITIES
NOT AVAILABLE.

UNIT WEIGHT VARIES FROM 163 P.C.F. TO 171 P.C.F. ALL CRUSHED MATERIALS
WILL REQUIRE TESTING.

COY GLEN AND CAYUGA INLET

ITHACA, NEW YORK

ENERGY DISSIPATOR FACILITIES
AND RIPRAP REPAIR

MATERIAL SURVEY
U. S. ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY DESIGN ANALYSIS, AUGUST 1975

PLATE4



POSSIBLE SOURCES FOR TYPES A,B,C AND D STONE

' RADIAL
SOURCE ROCK TYPE PROPOSED USE DIA

DISTANCE

'EDFRA. CRIYHED STONE DYV. OF BUFFALO I

S-AG CO. ii(.. OUARR AT CHEEKTOWAGA ONONDAGA FORMATON TYPES A,B,C AND D 119 MI. Nov
N.Y.. OFFIE AT BUFFALO N.Y. (LIMESTONE) STONE

FEB

MAR

APR

'RONIER S-ONE PRODUCTS. IC
QUARRY AT -OCKPORT. N.Y. IN.LOCKPORT FORMATION TYPES A,B,C AND D 123 MI. FEB
OvK!CE AT LOCKPORT. N.Y. (DOLOMITE) STONE

AUG

GEINERAL CRUSHED ST ONE 'NC.
QUARRY AT SODUS. N.Y. LOCKPORT FORMATION TYPE D STONE 61 Mi. MAY
OK CE AT EA'TON. PA. (DOLOMITE)

FEE

JUP

J A?

II



DIAL LABORATORY TEST RECORD

ANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

Mi. NOVEMBER 1965 ORD LAB LOCAL FLOOD PROTECTION PROJECT, UNKNOWN
LAB 4 103/66.605C SMOKES CREEK, STAGE II (RIPRAP)

FEBRUARY 1971 ORD LAB BUFFALO DIKED DISPOSAL AREA #2 UNKNOWN
LAB k 103/71.612C (RIPRAP)

MARCH 1972 ORD LAB CONFINED DIKE DISPOSAL PROGRAM UNKNOWN
LAB 4 103'72.606C (CONCRETE AGGREGATE)

APRIL 1973 ORD LAB BLACK ROCK LOCK REHABILITATION MAY 1973
LAB ; 103/73.337C

MI. FEBRUARY 1971 ORD LAB BUFFALO DIKED DISPOSAL AREA #2 UNKNOWN
LAB 103/71.612C (RIPRAP)

CONFINED DIKE DISPOSAL PROGRAM,
AUGUST 1974 UNKNOWN BUFFALO HARBOR, N.Y., SITE 4 UNKNOWN

(ARMOR STONE)

Mi. MAY 1971 ORD LAB LITTLE SODUS BAY, N.Y. PIER REPAIR UNKNOWN
LAB 6 101 171.358C (CONCRETE AGGREGATE)

FEBRUARY 1972 ORD LAB LITTLE SODUS BAY, N.Y. PIER REPAIR UNKNOWN
LAB 0 103/7^.607C (CONCRETE AGGREGATE)

JUNE 1973 ORD LAB CONFINED DIKE DREDGE DISPOSAL UNKNOWN
LAB 0 103/73.630C PROGRAM (RIPRAP)

JANUARY 1974 ORD LAB L:TTLE SODUS BAY, N.Y. PIER REPAIR UNKNOWN
LAB 103/74.613C (CONCRETE AGGREGATE)



SERVICE RECORD

USED PROJECT EVALUATION

UNIT WEIGHT AVERAGES 168 P.C.f

UNKNOWN UNKNOWN

ONLY THE FIRST LIFT. WEIT QUA;

UNKNOWN UNKNOWN P.C.F. TO 169 P.C.F. RAIL FA(

SPECIFIC GRAVITY VARIES FROM
UNKNOWN UNKNOWN

SOME POPOUTS AND SPALLING TYPE II, LOW ALKALI CEMENT RE
BLACK ROCK LOCK REHABILITATION (1975)

THE DECEW MEMBER NOT ACCEPTABI
UNKNOWN UNKNOWN FROM 162 P.C.F. RAIL FACILIT

ONLY THE GASPORT MEMBER ACCEF

UNKNOWN UNKNOWN ON NYS BARGE CANAL TO BE AVAI
DECEW MEMBER CURRENTLY BEING

... . ._ _ WILL REQUIRE TESTING.

UNKNOWN UNKNOWN ALL CRUSHED MATERIALS WILL RE

UNKNOWN UNKNOWN

UNKNOWN UNKNOWN

UNKNOWN UNKNOWN

El

TO A



REMARKS

UNIT WEIGHT AVERAGES 168 P.C.F.

ONLY THE FIRST LIFT. WE,T QUARFN 'ESTEt. UNIF WEI3fiT VARIES FROM 166
P.C.F. TO 169 P.C.F. RAIL FACILITIES NOT AVAILABLE.

SPECIFIC GRAVITY VARIES FROM 2.68 TO 2.70. LOW ALKALI CEMENT REQUIRED.

ING TYPE II, LOW ALKALI CEMENT REQUIRED.

THE DECEW MEMBER NOT ACCEPTABLE FOR THIS PROJECT. UNIT WEIGHTS VArY
FROM 162 P.C.F. RAIL FACILITIES NOT AVAILABLE.

ONLY THE GASPORT MEMBER ACCEPTABLE FOR ARMOR STONE. LOADING FACILITIES
ON NYS BARGE CANAL TO BE AVAILABLE. SELECTIVE QUARRYING REQUIRED.
DECEW MEMBER CURRENTLY BEING RETESTED (JULY 1975). CRUSHED MATERIALS
WILL REQUIRE TESTING. .

ALL CRUSHED MATERIALS WILL REQUIRE RETESTING.

COY GLEN AND CAYUGA INLET
ITHACA, NEW YORK

ENERGY DISSIPATOR FACILITIES
AND RIPRAP REPAIR

MATERIAL SURVEY
U. S. ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY DESIGN ANALYSIS, AUGUST 1975

-I _ PLATE 5
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POSSIBLE SOURCES FOR TYPES A,B,C AND D STONE

RADIAL
SOURCE ROCK TYPE PROPOSED USE DISTANCE

GENERAL CRUSHED STONE CO.
OUAPRY AT HONEOYE FALLS. N.Y ONONDAGA FORMATION TYPES ABC AND D 68 MI. DEC

OFFICE AT EASTON. PA. (LIMESTONE) STONE

GENERAL CRUSHED STONE CO.
QUARRY AT LEPOY. N.Y. ONONDAGA FORMATION TYPE D 84 MI. DEC

OFFICE AT EASTON. PA. (LIMESTONE) I STONEV

GENESEE STONE PRODUCTS CORP.

QUARRY AT STAFFORD. N.Y. ONONDAGA FORMATION TYPES C AND D 90 MI. DEC

OFFICE AT BATAVIA. N.Y. (LIMESTONE) STONE

JAN

HOUDAILLE CONSTRUCT:ON MATERIALS. INC. O
OUARRY AT CLARENCE. N.Y. ONONDAGA FORMATION TYPES A,BC AND D 116 MI. JUL
OFF CE AT CLARENCE. N.Y. (LIMESTONE) STONE

SEP

FEB

APR

/

-, .... llmlm~ m " .....



LABORATORY TEST RECORD
DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

ECEMBER 1971 ORD LAB WELLSVILLE RECTIFICATION PROJECT, 1971 WELLSVILLE
LAB 103I72.602C WELLSVILLE N.Y. (RIPRAP) PROJECT (R

ECEMBER 1971 ORD LAB WELLSVILLE RECTIFICATION PROJECT, UNKNOWN UNKNOWN
LAB 4 103172 602C WELLSVILLE, N.Y. (RIPRAP)

)ECEMBER 1971 ORD LAB WELLSVILLE RECTIFICATION PROJECT, UNKNOWN UNKNOWN
LAB # 103/72.602C WELLSVILLE, N.Y. (RIPRAP)

JANUARY 1974 ORD LAB WELLSVILLE RECTIFICATION PROJECT, UNKNOWN UNKNOWN
LAB 4 103/74.610C WELLSVILLE, N.Y. (RIPRAP)

JULY 1959 ORD LAB NORTH ENTRANCE, BUFFALO HARBOR, UNKNOWN UNKNOWN
LAB 4 412/59Z N.Y. (CORE STONE) I

3EPTEMBER 1965 ORD LAB LOCAL FLOOD PROTECTION PROJECT, UNKNOWN UNKNOWN
LAB # 103 66.602C SMOKES CREEK, STAGE II, (RIPRAP)

:EBRUARY 1971 ORD LAB BUFFALO DIKED DISPOSAL AREA #2 1971 BUFFALO D
LAB # 103/71.612C (RIPRAP AND SPALLS) (flIPRAP A

PRIL 1972 ORD LAB CONFINED DREDGE SPOIL DISPOSAL UNKNOWN UNKNOWNLAB # 103/72.606C PROGRAM (CONCRETE AGGREGATE)



SERVICE RECORD _

ED PROJECT EVALUATION

ELLSVILLE EMERGENCY FLOOD CONTROL QUARRY NOT RESPONSIBLE FOR GRADATI
SATISFACTORY P.C.F. TO 168 P.C.F. RAIL FACILIl

PROJECT (RIPRAP) CRUSHED MATERIAL WILL REQUIRE TEST

UNIT WEIGHT AVERAGES 167 P.C.F. 91
UNKNOWN UNKNOWN UNIFORM SIZE RIPRAP. RAIL FACILIT

CRUSHED MATERIALS WILL REQUIRE TES

ONLY THE FIRST AND SECOND LIFT ACC

UNKNOWN UNKNOWN 168 P.C.F. RAIL FACILITIES NOT AV

THE THIRD LIFT IS NOT ACCEPTABLE.
UNKNOWN UNKNOWN

CRUSHED MATERIALS WILL REQUIRE TES

UNKNOWN UNKNOWN

UNKNOWN TOO THIN BEDDED FOR USE ON
PROJECT TESTED FOR

ONLY THE SECOND LIFT TESTED AND USI
SUFFALO DIKE DISPOSAL AREA #2 TOO-EARLY TO EVALUATE P.C.F. TO i71 P.C.F. RAIL FACILIT
(RIIPRAP AND 9PALLS)

NOT RECOMMENDED FOR USE AS CONCRET

UNKNOWN UNKNOWN REQUIRED.

COY G
I

ENERG
A
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3TO ACCOMP
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REMARKS

QUARRY NOT RESPONSIBLE FOR GRADATION. UNIT WEIGHT VARIES FROM 166
P.C.F. TO 168 P.C.F. RAIL FACILITIES NOT AVAILABLE.
CRUSHED MATERIAL WILL REQUIRE TESTING

UNIT WEIGHT AVERAGES 167 P.C.F. QUARRY WILL NOT PROCESS A GRADED OR
UNIFORM SIZE RIPRAP. RAIL FACILITIES AVAILABLE.

CRUSHED MATERIALS WILL REQUIRE TESTING.

ONLY THE FIRST AND SECOND LIFT ACCEPTABLE. UNIT WEIGHT AVERAGES
168 P.C.F. RAIL FACILITIES NOT AVAILABLE.

THE THIRD LIFT IS NOT ACCEPTABLE.

CRUSHED MATERIALS WILL REQUIRE TESTING.

ONLY THE SECOND LIFT TESTED AND USED. UNIT WEIGHT VARIES FROM 165

P.C.F. TO 171 P.C.F. RAIL FACILITIES AVAILABLE.

NOT RECOMMENDED FOR USE AS CONCRETE AGGREGATE. LOW ALKALI CEMENT
REQUIRED.

COY GLEN AND CAYUGA INLET
ITHACA, NEW YORK

ENERGY DISSIPATOR FACILITIES
AND RIPRAP REPAIR

MATERIAL SURVEY
U. S. ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY DESIGN ANALYSIS, AUGUST 1975
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POSSIBLE SOURCES FOR TYPES A,B,C AND D STONE

. . .. . . . .. .... F I A D IA L E
SOURCE ROCK TYPE PROPOSED USE F) IAN

DISTANCE

L NCASER TONE PRODUCTS CORP. I

'JRRY AT CARENCE. N.Y. ONONDAGA FORMATION TYPES A,B,C AND D 115 MI. OCT(
OFF CE AT W L'iAM ,LE. N.Y. (.IESTONE) STONE

LANDSTROM GRAVEL PIT . .. -- --

PIT AT ITHACA, N.Y. GLACIAL DEPOSIT ITYPE D STONE 3 MI. UNK

OFFICE AT ITHACA. N.Y.

NIAIAPA STONE E14. OF GREAT LAKES COLOR
PR NIN6 CORP.. CUARRY AT NIAGARA FALLS. LOCKPORT FORMATION TYPES A,B,C AND D 132 MI. FEBF
N f. 'PLETCHERS CORNER,) OFF:CE AT (DOLOMITE) STONE
NI-i A A FALLS. N.Y.

ROYA.TON ',TONE PRODUCTS. NC.

QUARRY AT GASPORT. N.Y. LOCKPORT FO-MATION TYPES C AND D 116 MI. FEBI

OFFICE A' GASPOR. N.Y. (DOLOMITE) STONE

WARREN BROS.

OUARRY AT CANOGA. N.Y. ONONDAGA FORMATION TYPES A,B,C AND D 32 MI. OCTI

OFFICE AT GENEA. N.Y. (LIMESTONE) STONE

I __



LABORATORY TEST RECORD

PATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE USED

OCTOBER 1967 ORD LAB BUFFALO DIKED DISPOSAL AREA 4I UNKNOWN UNKN
LAB -- I03168.605C (RIPRAP)

NKNOWN UNKNOWN UNKNOWN UNKNOWN UNKi

FEBRUARY 1971 ORD LAB BUFFALO DIKED DISPOSAL AREA 2 UNKNOWN UNKN
LAB 4 103/71.612C (RIPRAP)

FEBRUARY 1971 ORD LAB BUFFALO DIKED DISPOSAL AREA #2 UNKNOWN UNKN
LAB 4 103/71.612C (RIPRAP)

)CTOBER 1968 ORD LAB GREAT SODUS HARBOR, N.Y. EMERGENCY UNKNOWN 100
LAB 4 103/74.601C WEST PIER REPAIR (BREAKWATER STONE)



I AD-AI0 711 HOWARD NEEDLES TAM04EN ANO BSft6ENDOFF NEW YORK /13,
ENERGY DISSIPATOR FACILITIES AND RIPRAP REPAIR. COT GL[N AND CA--f Tl
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SERVICE RECORD

PROJECT EVALUATION REMARKS

ONLY THE LOWER LIFT TESTED (1967). UNIT W,
UNKNOWN UNKNOWN TO 169 P.C.F. RAIL FACILITIES NOT AVAILAB,

CRUSHED MATERIALS WILL REQUIRE TESTING.

TESTING REQUIRED AN ACCEPTABLE SOURCE FOI
UNKNOWN UNKNOWN

BOTH LIFTS CONSISTING OF OAK ORCHARD. ERAM,
MEMBERS ACCEPTABLE. UNIT WEIGHT VARIES FRUNKNOWN UNKNOWN RAIL FACILITIES AVAILABLE. MANAGEMENT MAY
SIZE MATERIALCRUSHED MATERIALS REQUIRE TE

ONLY MATERLALS FROM EAST END OF QUARRY TESUNKNOWN UNKNOWN FROM 163 P.C.F. TO 165 P.C.F. RAIL FAC'LI
CRUSHED MATERIALS REQUIRE TESTING

UNIT WEIGHT VARIES FROM 166 P.C.F. TO 169KNWN UNKNOWN CRUSHED MATERIALS REQUIRE TESTING.

COY GLEN
ITHAI

ENERGY DI'
AND I

MATE F
3 U.S. ARMY EN

TO ACCOMPANY DE
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REMARKS

ONLY THE LOWER LIFT TESTED (1967). UNIT WEIGHT VAR;ES FROM 166 P.C.F.
TO 169 P.C.F. RAIL FACILITIES NOT AVAILABLE.
CRUSHED MATERIALS WILL REQUIRE TESTING.

TESTING REQUIRED, AN ACCEPTABLE SOURCE FOR CAYUGA INLET, STAGE III.

BOTH LIFTS CONSISTING OF OAK ORCHARD. ERAMOSA AND UPPER GOAT ISLAND
MEMBERS ACCEPTABLE. UNIT WEIGHT VARIES FROM 166 P.C.F. TO 1-4 P.C.F.
RAIL FACILITIES AVAILABLE. MANAGEMENT MAY BE RELUCTANT TO PRODUCE LARGE
SIZE MATERIALCRUSHED MATERIALS REQUIRE TESTING.

ONLY MATERIALS FROM EAST END OF QUARRY TESTED. UNIT WEIGHT VAR.ES
FROM 163 P.C.F. TO 165 P.C.F. RAIL FAC:LITIES AVAILABLE.
CRUSHED MATERIALS REQUIRE TESTING [-

UNIT WEIGHT VARIES FROM 166 P.C.F. TO 169 P.C.F.

CRUSHED MATERIALS REQUIRE TESTING.

COY GLEN AND CAYUGA INLET
ITHACA , NEW YORK

ENERGY DISSIPATOR FACILITIES
AND RIPRAP REPAIR

MATERIAL SURVEY
U.S. ARMY ENGINEER DISTRICT, BUFFALO

TO ACCOMPANY DESIGN ANALYSIS, AUGUST 1975
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